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1. Doament information

1.1. Purpose of the docment

The purpose of the Technical Informationdsprovide broader knowledge of the design, apgiica,
installation and paraneterisation of presure and differential pressure transiiters. All versions of
the trangmitters with the ID numbers listed goages 23 of this document shall continue to apgea
under the common hame APC{B)00ALW, unless i intentional to distingui$ the specific chare
teristics ofagiven type.

1.2. Symbolsused

Symbol Description

Warning to proceed strictly in accordancadtivthe information contained in thelocumen-
tation in order to ensure the safety and full functioriglof the device.

Information particularly seful during ngtallation and operatn of the device.

Information particularly useful during installatioand operation of an Ex type device.

>

Tablel. Symbols used.
1.3. Trademarks

HARTT is a edstered trademak of FieldComm Group.

Wiy R 2 ¢ a@tegisteged trademarlof Microsoft Corporation.

Googlet f @t A& | &SNIDDagedd eNBD22AlG SNBR yIOWR YI vy
£+ NA@SyGt Aa |+ NEANhehfa®geBEMbE. NI RSYIN] 2F D
Tri/ £ I Y LXegisteradtrhdenhatk of Alfd_aval Corporate AB.

Tef 2 Yy treghstéreditrademark ©E. I. du Pont de Nemouasid Canpany.
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1.4. Definitions and abbreviations

APC(RPRO0O0ALW Definitions and abbrevations.

ITEM
NO

Abbreviation

Meaning

LRV

G[ 26 SNI wl ¥ ;& valaeloff tiizSeét range expressed in physical units co
spondirg to the current of 4.000 mA, i.e. 0% the ouput setpoint. Tle set range can;
not exceedthe setrange limits. The minimim width of the set rangd(URV-LRV)| is
limited to 10% of the base rga (UR-LRL).

URV

G' LILISNI wl y 3He value of a8 setange expressed in physical units aer
spondingto the current ¢ 20.000 mA, i.e. 100% ¢lie output setpoint. The set nage
cannot exceed the set rangeits. The miimum width of the set rage | URVLLRV)|is
limited to 10% of the base rande/RL:LRL)

G[ 26 SN wl y3S ef SBn¥ok LiYEA gAoM@r bt Dféset range expresse
in physical units. ValugURLLRL)or (USLLSL)is referred toas the base transmitte
range. When the process value falls below the limit, status PV_UNDER_RLNei
Trarsducer Block will be set, whiccan be read out in the dagnostic tab via HAR
communication. If the transmitter gerates with MID rode activatedmS & al 3 S
will be shown on the @dplayand diagnostic alarm mode will be enabled depending
the sttings | AL < 3.650 mA or |_APT500 mA.

URL
USL

! LIS yIS [ A YA (Sénsor il & tppdrJiiitiof ®t range expresse(
in physical uits. Value(URELRL)or (USLLSL)is referred to as the base transmitte
range.When the process vatuexceels the limit, status PV_OVER\M the Transduc-
er Blockwill be set, which can beead outin the diagnostic talvia HART communica
tion. If the transmitter operates with MID mode actited, YSaal 3S & 2
shown on the display and diagnostdarm mode will be enabled dependingn the
setings | AL <35 mA or |_AL >21.500 mA

LPL

a ¢wer Processing Lindit lower limit of digital procesing of measured value.
The transmiter processes a digital measurement up to 50% of the base rarigth
below the lower limit of set rageLRL (L&) After reachimgthe LPLand when belowthis
value up to LSAL the transnitter freezes the refreshing dfigital value of the meas
urement. Inhisstidzl GA2y X YSaal3S a! yR9NE amdbisgt
nostic alarm mode will be aigtated depending on the sdtings |_Al< 3.650 mA ol AL >
21500 mA. Additionally, collective status PV_OUT_OF LIMITnd status
PV_LOW_LIMITED in tBersor Block will be set, which can be read out in the diagn
tic tabviaHART communication.

UPL

G ! pedProcesiy 3 [ dupgerlimit of digital processing ofmeasured value.

The transmitter processes a digital maasment up to 50% of the base rangedtbi
above the upper limit of set ranggRL (USLAfter reachingthe URL and when above
this value upto USAL the transmitter freezes therefreshing ofdigital \alue of the
measurement In this situation, message "QVEwill be displayed on the display dr
diaghostic alarm mode will be activated depending on the sefsil_ALl< 3.650 mA of
I_AL > 21.500 A Additionaly, collective status PVOUT_OF LIMIT&nd statis
PV_HIGH_LIMITED iret8ensomBlock will be set, whicbhan be read out in the diagno
tic tabvia HART communication.

LSAL

G[ 26 SNI { I { dzNdwer Airgityof theAAYDAtiagsmitter procesing range The
lower limit of the AD transmitter situration is on the pressure/di€rential pressure
scale below tk LPLpoint and is associated with th@inimum pressure, at which thq
analoguedigital pressure measement transmitter reaches the loweinhit of the pro-
cessing capdty. The exact determindon of this pressure is not pagle, however|
usually the pressue does not exceed the pressure copesding to 200% of the bas
range width(URELRL)elow the lowe limit of the digital processing aheasured LPL
value. After eachingLALand when bedw this \alue, error number EOZ5 will be dis-
played and the diagwstic alarm mode will be activated depdingon the settings I_Al
< 3.650 mA or |_AL > 21.500 mA. Addally, collective status SENSORUEA
PV_OUO OF LIMIT@&nd status NOREF+ERR@AIN1_AA7A the Sensor Block will be
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set, which can be read out in thdiagnostic tab via HART communication.

G ! LILISNI { I ( dn\ipperilighiy of the\ A/D\ tiladsiitter processing range. Th
upper limit saturation point of A/Dtransmitter is on the pessure/dfferential pressure
scde above theUPLpoint and is assciated with the maximum pressure athich the
analoguedigital pressure measurement transmitter reastthe upper limit of the pro-
cessingcapacity. The exact determmation of this pressuresi not posible, however
usuallythe pressure does not exceed tipeessure corresponding to 200% of thase

8 USAL range width (URELRL)above the upper limit of the digitgdrocessng of measuredJPL
value. Afer reaching USALand when &ove this value, error rmber E025 will be
displayed andhe diagnostic alarm mode willebactivated depending on the setting
|_AL <3.650 mA or I_AL > 21.500 mA. Additionally, collectiatust SRISOR_FAUL
PV_OUT_OF LIMI&&d status NOREF+ERR@AIN1 7&B4 in the Sensor Blockill be
set, which can be readui in the diagnostic tab via HAR®mmunication.

9 AL L Low current arm (1<3.650 mA).

10 AL H High current alarm (I > 21.500 mA).

GdaAyAYdzY { kJa yaleofittedaBitnum set rangewidth [URV- LRV]that

11 MSV possible b be set in the transntier. This value is entered intthe transmitter at the
manufacturing tage and cannot be changed by the user. It is used to limitdpglica-
tion of the scaling of th&1SFset range
G a A ymiSparC | O i Schlihgeoefficient of set range. Spedifs the ratio of the base

12 MSE range b the minimum set range that can betsia the transmitter. This coefficient i
usually x 10. The pameter defining the minimum set rangevidth can be read-out
usingHART emmunications.

13 FSO G CdziOl £ S bhibiiterddaiférs to full scale of segints (range of setpoints). Fg
setponts expressed as percentage values, it corresponds to 100%eahtigevalue.

G! yIf 2 fal GovetSNEIY | igital tyahsiitel usedto changethe analog

14 ADC .
value of vdtage or current to a digital vaé.

15 DAC G5A3AGEE G2 eNE yEligithbamhlog taysiigeNdised to change the digit
value to an analog value of voltage ourrent.

16 LCIE)%?(l: LCD information fieldsThe exatdescription is incluedin (€ 13.2.1).

Alarm current.
For noncritical safe diagnosable failures, the glestic alarm current, depending of
the settings, is: |_AL < 3% mA (rated 3.600 mA) dr AL > 2500 mA(rated 22.000

17 LAL | MA)- . . . . .

- For critical safe diagnosabfailures, the diagnostic alarm cume depending on the
settings, is: |_AL << 3.650 mA (rated 0.r&%).
For safe nondiagnosed failurg the assumed alarm currentvalue may be |_AL < 3®4
mA or | AL > 21500 mA.

PV First process variabl@ressure or differential pressure).

18 SV Second process variable (pressure sensor temperature).
TV Third proessvariable (temperature of main QPmicrocontroller).
FV Fourth process variabl€ADC trasmitter temperature).

Table2. Defintions and abbreviations.
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2. Selectionof transmitter version depending on application

2.1. Principle ofpressureand differential pressure masurement

The measurement pnciple is based on themeasuremat of the output voltag from the piezoelectric bridge
proportional to the process pressuretawy on the sensor diaphragm. The external pressure is fedugirthe
flexible diaphragm of the saor and the gauge fluid filing the sensor to the pmoresistve diaphragm of the
measuring bridge, causing its deftéan and changing the resistance otthridge piezoresistors. Depending on
the purpose, the measurgsensor may be installed in simplergssure heals or in more conplex differential
pressue headsAdditionally, pressureor differential pressure heads mde equipped with hydraulic separa-
tors. The electrical signal from the pressure sensor is transthitiehe ADC analogligital transmiter where it

is converted taa digital value. The ditl valueof the measurement sigal with diagnostic measuremengmd
the temperature measurement of thetructure and the ADC transmitter via an optoeledtigalvanc barrier is
transmitted to the mainCRJ microcntroller that manages the calculations dncontrol of the transmitter
modules. Here the analysis of thercectness of measurements, normalizati of measurements to physical
pressure values, compensation tefmperature impacts on measurementspnversion of units, convesion of
the characteristis and otput setpoint ranges a performed depending on the chiés settings. As a result, the
standadized, calibrated and configured measurement controls the atigqurrent controller 4 ... 20 mA, er-
ing that a user will obtan a precise and stableadout of the measured input Vae of the process variable.

2.2.Sekction of the transmitter version

Transmitter APC(RX000ALW is manufactured gtandardverson andin an intrinsically afe Exi verson.
Thefollowing versions e available:

- low pressue measurenent with an ultrastable HS header;

- measurement of medion and high pressures;

- measurement ofow pressure differences with the ultrstable Fshead;

- measurenent of medium and hig differential pressure.

The transmitters are available with sevetaypes d processconnectiors and various versions of separators.
The list of parametey ispresentedin the table below
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Smart transmitters

Pressire

Differential pressure

APG2000A- W

APR-2000ALW

APR2000ALW
with diaphragm seals

APR-2000ALWG

Version
Level measia- Levelmeasuement
Level ment in dosed Density measure- Pressure meas-
measuement tanks ment urement
: Pressure Level measurement Densitymeasue- Phase limit meas- Negaive pressure
Applicaton . .
: measurement Differential pres- - Level measuremdn ment urement measurenent
in measure- . - . . . A
ments Negative pessure sure measugmert Phase limit meas- Differentialpressure Differential pres-
measurement Flow measurement urement measurement sure measurerent
Absolute pressure Differential pres- (at varied height of
measurement sure measurement| pulse collection
points)
Standardversion:
- highpressurealuminium alloy casting, varnished or acid resistant steeli14316)
Housing Special vesion (Ex):

- high pressure aluminium allpcasting,vamished oracid resistant steel 1401 (316)

Table3. Transmitterversions, useth measuements.
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APG2000ALW

APR2000ALW

APR2000ALW

APR2000ALW
with diaphragm sals

APR2000ALWG

M (M20x1lp Z (¢ P(M20x1p ~ d For APRZOOOALW: For APR2O0OOALWWith diaphragm seals PCMstubs with
P(M20xv ®p = C 1/4 NPT(for impulse tue weld- | - Hanged flatSP clamping end for
12NPTexi ® ™ R ing) - Flanged tubulaiST gc Gdzo S0
bt ¢ AyyS§ o Far APGQR)2000ALW: - SeparatorSTKPwith built-in dia- P(M20 x 1.5)
G1/2(G1Rz qgn S&ﬁggﬁgﬁ;g;i&fes Flangel flat SP phragm flushing nit GPO DM g M)&
GP6 DMK H X 2000ALW Flanged tubulaST - Chemical resistant flangegiCh Blockvalve
CM30xZM30x2) Semrator STKPwith built-in - CompactsSComp adapter
CGHbDmE D diaphragm flushing unit - Compact distance separators (1/4NPT)
Gl1/46 DMk Iy € Chemical esistantflangedS-Ch SConplOMPa SConp25MPa,
CGUD DMK HE CompacitSComp SCanp60MPa Procesonnectiors for
B RMOaHNnEM® Gompact distance sepators - Compact chemical resistant measuring low gas pres
oce?s RGradiator with SCompl0MPa, £omp25MPa, SCompCh 24l
connectiors G1/2 stub SComp60MPa - Hygiene
Soecification of Compact chemicaksstant -  SMazut
pecification of proces: _
connectiorsfor APC SCb_mpCh SRC
2000ALW Hygiene
SMazut
SRC
Separators andheir applicatbn
Table4. Transmitter versiongrocessconnectiors.
21
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APG2000ALW

APR2000ALW

APR2000ALW

APR2000AIWV

with diaphragm sed

APR2000ALWG

-50kPa to 7 MPa

Accoding to the rele-

. -10kPato 10 kPa
I\/:giwergg -100 kPao 100MPa Satic pressureup to vant separator data -160kPa to 160kPa Static pressue up to
9 41.3 MPa sheet?. 100 kPa

With type Cconnection
iiSOI;/IPac standaraver- Overload depending or]
Ovaload* Up to 120MPa 413 MPac special ver- Accordimgto the relevant separator data ské. the measurement
sion range and the head
With typeP connection used.
7 MPa
Operating -nnc/ X vy Hp X/ ypc/ -Hpc/ X ypc/ -Hpc/! X vy
temperature (standardversion) (standardverson) (standard version) (standardversion)
(Ambient -nCcxXy nc/ -HpcBncX -Hpc/ X ync/ -Hpc/ CX vy
temperature) (Exiversion) (Exiversion) (Exiversion) (Exiversion)
Basic error from
. . FaAO sBINNE NI X b1 ®n T pilkekl 2
Measurement Basicerror Basic erro Pleasenote! Measuement errors depending on theffect of separation Please noe! Meas-
error® 0.05%..0.1% H60.075% ' P 9 P urement errors de-

pendingon the meas-
urement range.

Table5. Transmiter versions, meaurement ranges, overloadoperating tenperature, measurement error.
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APG2000ALW APR2000ALW APR2000ALW APR2000ALW APR2000ALWG
— N”\ with diaphragm sals _ —

Forstandardversbon: 10.0V¢ 55V DC
Powe supply ForEx version:10.5 V¢ 30V DC
voltage Transmitters are maufadured with LCD backlight

Output n 20 mAwith HART protocol

KAL( factory calibrationcertificate;

WZ1t calibraion certificateissted by Accredited Laboratory;

AU ¢ gold-plateddiaphragm;

2.1,3.1¢ materid certificate acc. to PNEN1D204 2006 (wetted parts);

NACE; material certificate NACE MR0O175/ISO 15156 (wetted parts);

PZH Certificate of the National Indtite of Hygiene

TH¢ hydrostatic test;

filling with edible oil, slicone ol, chemically neutral liquid for oxygen measuraent versions ad clean gases.

Options*

IP67t housing protection rating special version;

MR ¢ version for marine applicans;

Hastelloy¢ diaphragm made of Hastelloy G@(not for HS vesion;)

Oxygeng transmitter adapted for measurement obxygen and puregases;

S housingmade d steel 316(stainlesssteel¢ maximum vibrations up to 1g);
HSt Ultra stable measuringlement;

Other ¢ to be ageed with Aplisens congialnts.

Spedal
versions

=4 =4 =4 =4 -4 -8 4888884

Table6. Transnitter versions, supply \tages output, options, special veiens.
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* Limit value of the device pressure depends on the measuring system component withwitet fated presure.

I Measurement ranges of preare anddifferential pressire transmiters and tranamitters with thecomnection for low gas pressure measureemt areshown in
C Table14,C Table15 C Table1l6, C Tablel17 of Technical Information.

2scop of applicability according to the relevant separator data sheet. The data are includedtion ¢ Separators andheir applicaton).

3Fa selected ranges.

4 Specialersons withregard to separators ecordirg to the relevant separator data sheet.

5 Measurement error depending on the measuremeanhge.

8 Rangeof storagetemperatue andoperating tempeature isdepends orthe measurig sysem componentsseeC Table23, C Table24.
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2.3. Flow measurement, methods of moumtg and mechargal conedion of transmitters

Transmitter APR2000ALW enalgls to perform the measurement of gas, steam ah liquid flow. In order to
obtain the output current proportional to the flow, the transmitter should be set to the output setpoinbtro
characterisics male (C 4.4). The transmiter configuration allows for selg@n of one of3 types of root char-
aderistics. These characteristics differ from each other iniethod of controlling the currenbutput below
the rootdead band. The selection atharaceristicsis possite viaHART emmunication ard the corresponding
software, e.gRaort 2 manufacturedby Aplsens S.A. or other using DD or DTM libraries.

In transmitters APROOOALW the followingharacteristicare available:

- secondstage rootcharacteistics with relay charaderistics am 0.2% hyteresisin the dea band
(C 4.9,

- Yl ydzFl OGdzNENRAa Rdzk £ Ay Sstap rdotkchahteriSticsSiotJoristaridéadl b2 ™Mt
band = 0.6% ... 0.88% setpdnts (C 4.6);

- manufacdzNBskflaiinear characteristicsNo 2 +secondstage root characteristics and 0.2% hystere-
sis in the deadand C 4.7);

- square charactestics;

- speciaktharacterisics tased m usermodified table.

2.3.1. Measuremer of gas flow rate

Transmitter APROOOALW nast be installed above the measuring point so that the condensate can flow fro
the capilaries to the pocesspipe.

APR2000ALW.
Shutoff valves.
Pipelne.

Threeway vdve.
Crifice or Fitot tube.

aprwdpRE

Figurel. Gas flow ratemeasuement system using APRO00ALW.
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Measurement of gas flow rate of lowressure

Transmitter AR2000ALWG must be nstdled above the measurmpointso thatthe condenste canflow into

the piping.

APR200QALWG.
Three-way vave.
Pipeline.

Shutoff vale.
Orifice or Pitot tube.

aprwbdpRE

Figure2. Gasflow rate meaurement systenusingAPR2000ALWG.
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2.3.2. Measurementof steam flow rate

Transnitter APR2000ALWmust be installed below the rrasuing point.

Traps (siphons) shdd be bcated at the same level as tlsampling points and at the same distance from the
transmitter.

Before tuning the device on fill the impuls tubesup to the height ofcondersatetraps.

+—><—0)
|

APR2000ALW.

Shutoff valves

Pipeline

Separators.

Drain \alves.

Threeway valve.

Traps (condenga traps).
Orifice or Pitot tube.

© N O~ WDNPRE

Figure3. Steam flav rate measurement systemsing A2R2000ALV.
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2.3.3. Liquidflow measurement

Transmitter APR2000ALW musbe maunted belav the measuring poinso tha the impulse tubes aralways
filled with liquid and the gas bubbles can freely escapthéoprocess mme.

If the measured medium contam paricles, itis useful b instdl separators and dran valves to remove
deposits.

APR2000ALW.
Shutoff valves
Pipeline.
Separators.

Drain valves.
Threeway valve.
Orifice or Pitot tube.

No okrownE

Figured. Liquid flow rate measunmment system usng APRROO0OAW.
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2.4. Level measuement

Trarsmitter APC000ALWor APR2000ALWenables to measwu the kvel of liquids. In order to obtain the
output current proportional to the liquid column, théransmitter should beset to the linear outputsetpoirt
characteisticsmode (€ 4.4). Thetransmiter configuraton al® enables to select a doint user characteris-
GAO0&a IyYyR RSTAYS (K Sg thizo@puiseipoird. i yhis way,Atié pobdyfeR for ax@rhpie foy
measue the voume/weight of liquid in the tankswith irregular shapes

2.4.1. Liquid level measuremant system in open tanks

TransmitterAPR2000ALW must be mounted below the measuring pomttsat the impulse tules ae always
filled withliquid.

The negative sidef pressure connectionis opento the atmosphere.

If the measuré medium containgparticles, it is useful to install separators and drain valves to remove depos-
its.

Patm
I’V’-"\‘l‘
(57 XD
=
Mﬁmn —

1. APR2000ALW.
2. The neative side ofpres-
sureconnedion is open to

atmosphere.
3. Shutoff valve.
4. Searators.

5. Drainvalves.

Figureb. System of ¢juid level measurement in open tanks usingRAFO00ALW.
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2.4.2. Liquid level measurement system in opernks with the use of direct separator and differential pres-
sure transmitter APR-2000AW

Transmitter AR2000ALW shall be mouetl directly into the tank using a integated separator always below
the minimum liquid level.

1. APR2000ALW.

2. Thenegative side of gessure
conrectionisopento the
atmosphere

Figure6. Liquid level neasurament system in opetanks using AR2000ALW with diret sepaator.
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2.4.3. Liquid level measurement system in open tanks with the usfedirect separatorand pressuregrans-
mitter APG2000ALW

Transnitter APC2000ALW shall bmounted directly into the tank usng an integrated eparator alwaysbelow
the minimumliquid level.

. @

Patm
] m@xu —————

1. APG2000ALW.

Figure?. Liquid level measurement stgm in open &anks usig APC2000ALW with diect separator.
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2.4.4. Liquid level measirement systemin closed tanks

Transmiter APR2000ALWmust be mounted bebw the measuring point so that thénpulse tubes are always
filled with liquid.

The negative sidef pressureconnectionmus be canected thraigha capillary tube alwag/above the maxi-
mum liquidlevel.

If the measured meaium contains prticles, it is usefl to install separators and draivalves to remove

deposits.

APR2000ALW.
Shutoff valves.
Solids separatrs.
Drain valves.
Threeway vdve.

aprwdpRE

Figure8. Liquid levémeasurement system inlosed tanks usig APR2000ALW.
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2.4.5. Liquid level measurement system inlosed tanks with the use of direct separator

Transmitter APRO0OOALW must benounteddirectly into the tankusing an integrated sepatar.

The ngative side ofpressue connectionmustbe onnected through a capillary tbe alwgys above the maxi-
mum liqud level.

If the measured medium contains particles, it is usdfulinstall searators and drain valves to renove

deposits.

m@xn ——— 1

) | L
-

APR2000ALW.
Solics searators.
Drain valve.
Shutoff vale.

PwbdPR

Figure9. Lguid levelmeasurement in closed tanks using ABRROALW and direct separator.
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2.4.6. Liquid lewel measurementystemin dosed tanks with the use of distance separats
Transmiter APR2000ALWwith diaphragm sealmust be installed belowthe mounting mints of distance sepa-

rators. Approximde ambient temperature in both capillaries connecting ttnensmitter with sepaators must
be ensured.The correct measuremat is ersured only betveenthe upper edge of the lowesepaator and the

lower edge of the uper separator.

] m@xu ———

\@&'ﬁ ‘
(7 )
T

1. APR2000ALWwith distance
separators.

FigurelO. Liquid level masurament in closed tanks usingFR-2000ALWwith distance gparators.
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2.4.7.Liquid level measuwement system in absed tenks with the use of direct anddistanceseparator

Transmitter APRO0OOALWwith diaphragm sealsnust be mounted diretty into the tankusing an integrated
separator.
The negative sil of pressure connectionmust be connecte through a distance sepator always above the

maximum liquid levd.

] m@xu

BN
D

1. APR2000ALWwith direct
and distanceseparators.

Figurell. Ligud level measurement in closednks using ARROOOALWwith direct anddistance separatas.
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2.4.8. Liquid levelmeasurement system in cleed tanks wih steam pillow

Transmitter APROOOALWmMust be mounted below the measuring point dwat the impulsetubesare always
filled with liquid.
The negativeside of pressue connectbn must be coneded through a capillaryube always above the max
mum liquid level.
If the measured medium contains particles, it is useful to install separatods drain valvesto remove

deposits.

_ ®

m@}Xu:

{O)

M. —

O Q

ORC
oNe
@ ®

{1

APR2000ALW
Solids seprators.
Drain \alves.
Shu-off valves.
Three-way valve.
Condensat trap.

S A

Figurel2. Liquid level measurement system in closed tanks with steam cushion usir20B8RLW.

36
Revisior01.A.M2/2020.11



ENIT.APC.RR.ALV\B

2.4.9. Liquidlevel measurement system irtlosed tanks with stem cushionwith the use ofdirect separato

Transmitter APRROO0OAW must be mounted direcy into the tankusing a direct separator.

The negative side of pressucennectionmust be connectd through a capiary tube always above thenaxi-
mum liquid level.

Cmdensat trap ensures onstant pressurdérom the negative procss pressure side.

When meauring medium contains solid particles, it is useful to install a separator and drain valve towvemo
deposits.

O
 [EK. —— X @

Bi=]
Ny

APR2000ALWwith direct separabr.
Shutoff vahe.

Drain \alve.

Condensatérap.

Solids sparator.

apr bR

Figurel3. Liquid level masuement system in closed tanks with steam cushion using-2B0RALWvith direct
sepaator.
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2.5. Pressuremeasurement

Transnitter APG2000ALW or APROO0OAW enablesto measure presure. A range gbrocessconnectiors with
separators and a large umber of standard process ranges of thmeasured pressures are available. The trans-
mitter configurdion also allowsor pressure presentation in nmy physical unit§C 13.2.9 or the use® own
units € 13.2.9.

2.5.1. Gas pressure measurement system

Transmitter APQ000ALWmMust be instakd above the measuring point sthat the condenste can flav into
the piping.

1. APG2000AW.
2. Pressure gaugealve
3. Pipelne.

Figureld. Gas pressure measurement system using fBGQOALW.
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2.5.2.Steam pressure measureme system

Seamtemperature reducing wateseal tubes should besedto measurethe steam pressure.
Preferably transmitter APC2000ALWshould be installedbelow the measuing point.
Before starting the wateseal tubes must be filled with liquid.

L@

H

APG2000ALW.
Pipeline.

Pressure gaugealve.
Loop waterseal tube.

powbdhpeE

Figue 15. Steam presure measuremet system orhorizontal pipelire usingAPG2000ALW.
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[EE 57

CARCUI T,
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Figurel6. Steam pessure measurement systenm @ertical pipeine usihg AP€000ALW.
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2.6. Differential pressure measuement

Transmitter APROOOALW makes it possible to measure diffef@ntpressure athigh datic pressures.
A range of valve manifds with separators and a large nhumbieof standard process ranges dhe measured
differential pressures aravailable. Theransmitter configuration also allows for differential pressure peata-
tion in manyphystcal units € 13.2.20 2 NJ { 608 unids3CS1812.6.

2.6.1. Gas ard seam differential pressure measurement system

Transmitter APROOOALW must be italled above themeasuing point so that tle condensate can flow
throughimpulse tubes into the proesspipes.

AFR2000ALW.
Threeway \alve.
Shutoff vales.
Pipeline.

Hiter or otherelement

a s wpdE

Figurel?7. Gas and steam differéial pressure masurenent system using ARFOO0OALW.
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2.6.2. Liquid differential pressire measurement syem

Transmitter APR2000ALW musbe mounted below themeasauring point sothat the impuse tukes are always
filled with liquid and the gas bubbles can freelcape to the prcesspipe.

If the measued medium contains paidles, it is ueful to install seprators and drain valves to remove
depasits.

APR2000ALW.
Threeway \alve.
Shutoff valves.
Pipeline.

Filter or other element.
Solids separators.
Drain \alves.

No ogkrodPe

Figurel8. Liquid differentiapressue measuement system usinéPR2000ALW.
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2.6.3. Gas, steam andduid differential pressure measurement gstem with the use ¢ distance separators

The separators must be mounted on the topside of thepipeline.

For vacuum measements, transmitte’tAFR-2000ALWmustbe installed belovthe measuring point.
Approximateambient temperature inboth capillariescomecting the transnitter with separators must be en-
sured.

PZEER

=)
-

a

APR2000ALWwith diaphragm seals
Separ#ors.

Capillary tubes

Pipeline.

Filteror otherelement.

SEEEE I

Figue 19. Gas, stam and liquid differential pressuremeasurement systerasingAPR2000ALWwith distance
separators.
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3. Characteristics of procesmeasuremenhinput

3.1. Measurement process vables

The tasic input vaiable of the measuring proess is pessure ordifferential pressure (PV). Theyeaused to
measure derivve valuessud as level (liquid column, volume, weight) or flow. Additionafiyrther process
varigbles related to tempeature are meaured. These i&:
- temperaure of the presure meauring modile in the measuring head (SV);
- temperature of the main miococontroller CPUFV);
- temperature of the structure of an ADC analdigital transmitter used to perform pressure
measuremats (TV)

Tenperature meastement proess variables arused b adjust he temperature impact on the transttter
measuring elementfo ensure ligh measurement accuracy. Process variables can be read out throagbrR
2, Aplsens Molbie Configurator or dier software @ging DD or DTMbrary ¢ example below.

Current and four dynamic variables

Current | 3,96 mi

PoR. -0, 28 o

PY 3,684 KPa

v 3,089 “C

™ 14,046 o

Fy 20,155 GE

[[] Continuous reading [ Refresh |

Separake window

Figue 20. Example of prcessvariables reaebut window in Riport 2.
3.2. Measurement input diagnostics

The input measurement cirdsi are subjet to coninuous diagnostics, rpviding the ®U with data o the

correctness of the reasuremant process Themonitoring covers, inter aligdhe sensor measuring ge, ADC
trangmnitter, EEPROM of sensor parametesansor power supply systemspnnectionsbetween £nsor com-
ponents, digal data trarsfer via senso galvanicinsulation barrer. Thedetected filures are aralysed bythe

software and in the event of a lireat to the sdety function, the current output isset to alarm mode
(C 4.9,(C 4.9.
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4. Charateristicsof process measurement output

4.1.Bastunitl YR dza SN A& dzy Al

The transmiter allows for setting one of many available physical units of pressuevel or force
(C 13.2.2. After changing the phyisal unt, the corverspn to a newly selected unit cairs automatically.
UsingHART commmication, the user can configerhis/her own 6character descriptiorof the unit displayed
on LCD3¢ 13.2.9. It is possildto display ASCliharacters from the range (32.. 96 dec) or (20 ... 60 hex),e.:
"#$%&'(* +,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUWYWXYZ|

Lower@se lettersare exchaged automatically tappercase onesther unsupprted characers are displged
as*.

When auserdefined unit is used, it is regired to enter its name ad scalingparaneters. The scaling of the
dza SN & dzy A i AdgidaRvildeSai0% SefpmiNgf the2 set range wdth and 100%setpoint of se
range widthdb ¢ K S nilz& SedRdivisdizethe value displayed on LCD drdoes not affect the proess
variable of the measurement expressed in the basic unit and the @sscvéue of the wirrent sepoint in the
currentloop.

LCD parameters

Local operation Enabled -
Display Installed -
LCD 1 display variable Current -
LCD 2 display variable Primary process variable - Display unit
Display dedmal point 0, WK -

Meter display mode

Fead parameters Write parameters

Figue 21. Exemplangettings of the sart of range, end of range and us&unit name in Raport 2
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4.2.Set ran@

The set range refers to the setpoints of the process current otitpithe sepoint of the process output can

be presentedin percent or h milliamperes. The LRV pui of the set rang coresponds to the current

of 4.000 mA, whereas the URVojmt correpondsto the current of 20.000 mA. The LRV and URV points can be
assgned to dfferent presures from the transiitter's baserange while maitaining the condition forminimum
range widh of the set MSV. The reversal cteteristics can also bees where the LRV point is assigned to the
pressure higher than the URV pointhile maintining the nnimum MSV set rangeidth.

The fgure below show the transnmitter set rangeand linits related to the permissible set range, dial
processing range ahsaturation limits of A/D pressure measurement transmitter. As standard, vahfes

4 mAR20 mA currets are assigned to MRURV pointsin order to oliain rever® characteristis, it ispossible

to reverse the assignment so thahe LRV/URYV points are signed to ® mA/4 mA currents.

Set range and measurement limits

Lower Saturation Limit
Lower Processing Limit
Upper Range Limit
Upper Processing Limit
Upper Saturation Limit

Lower Range Limit

4..20mA

| T T I
LSAL LPL LRL(LSL) LRV URV URL(USL) UPL USAL

Figure22. Set rangand meastement limits.

4.3. Digital damping ime constant

The transmitte allows far adjusting thedampingof the meaurenent process value. The standdized meas-
urement process/ariable @n ke suppressed by a digital inertial element of the first order fone congant
parameerised in the range® _ 30 s. Entrgbobabpmmeterin a floatingpoint format is availableia soft-
ware using HART commication (C 6), e.g. Raport 2 by Aplisens S.A. It is @isssible to set irthe loal
MENU € 13.2.11 one of the si predefined fixed damipgtimeO2 y & ( | y (5410, 30, @0 s. /il presk
processvariable subjected to damping in the inerting unit is:
- converted to the selected unhand presented on the dispy € 13.2.1) or available for readmvia
HART communicatior©( 13.1);
- converted according to theet range and presented as output setpppercentage (0... 100%) oput-
put current setpoint (4 ... 20 mA).
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4.4, Linear characteristics transfer futions

In some applicatios it is recommended to corert the inear pocess variable of the output contrgktpoint
with a specific function. Thimllowing mathematical contl signal tansformation functions are available:
- linear, i.e. no transformation;
- second-stage root charadristics with relay charaeristics ad 0.2%hysteresis of the setpoint value in
the dead band
- Y| ydzF I Ol dzNB NE¥haractelstds fNo 1 * eéht-stage rot characteristics for constant
dead band= 0.6% of setpoint value;
- manufaci dzNB N & adé chayastéri§tics INA 2 S esondstage root characteristics and 0.2%
hysteresis of the setpointalue in thedead band
- squarecharacteristics;
- spedal multipoint linearization based on usenodified table.

In addition to the lear characteristics useth the measurements of lel, force,pressue and differential pres-

sure, the root characterists is often used for flow measuements. Therefore, ansmitter
APC(RROOOALWAallows the user to select 3 types of root characterstisdescribed below.

4.5. Badc root characteristics

| =

1

%

>

0%  08% 1,0% X %]

Figure23. Root characteristics with adjustatdead band

G w S fchaaderistics below thedead band Tre figure shows exemplary values for the detid bandof 1%.

C L e cdbe of pressure/flowerease in point [14[2], the hysteesis ¢ 0.2% is activatednd function
Y = 0 is converted to root function W% . The pressure meared abovepoint [3] will be converted to the root
function.

S L ye cas& 6 pressure/flow dre in poirt [3]¢[4], root functionY=/X is converted to function Y=0.
The pressurdelow point [1] will be convertedatY= 0.The deadand of theroot charateristics is configurable
in the full range of @L00% using ART communicatio or in a limited rage of pre-defined valuesusing the
localMENU. In orsite applications the valueseatypically set to approx. 1% dfe output setpoint.
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4.6.Manufl O (i dzN& thEracteridizs 1

| =
0%  06% 08% X [%]

Figure24. The manufacturef @ot characterisics 1 with fixed points 6the chaacterigdic change at points
0.6% and 0.8%.

¢ Point [1] of the 0.6% setpoint of the output (4.096 MA on linear characteristic) in which linear function
Y = X is converted to lineamction with a larger slope Y = Xn.

¢ In point [2] of the0.8% setpint of the X output (4.128 mA on linear @tacteristics), linear function Y= Xn
is converted to root function/X. Unlike the base root characteristics, this characteristicavs for monitoring
of small flowsbelow the dead band e.g when thevalveOf 24 S& 2NJ A& dzy efebBfdh8 Rd ¢ KS
measurement at the limit of the function concatenation is also significantly smaller. The values of concatena-
tion points are fked and cannot be modified.
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4.7.May dz¥ | Ol dzNBracerdstcdN 2 i OK I

-~ >
0%  08% 1,0% X [%]
Figure25. ManufeD 1 dzZNBE NR& NR 2 G OKIF NI Ol BaNdaadhjs@rdsis®.2%. A G K | R2dza it o

The figure shows exemplary values for the set dieandldof 1%.

G Ly GKS Ole#l&v ireréaseliiNgdiafBfi2Nihe hyseresis 6 0.2% is activated and line
function Y = X is converted to root functigit. The pressure measured abopeint [1]-[2] will be converted to
the root function.

< Ltlye case of presure/flowdrop in point [3L[4], root fundion Y=/X is converted to lineafunction
Y=X. The pressure below point-[8] will be converted to linear function. The debdnd of the root character-
istics can be configed in alimited range é pre-defined \alues using the locdMENU or irthe full range of 6
100% using HART comnications. In orsite applications the values are typically set to approx. 1% of the out-
put setpoint. Unlike the base root characteristics stbiharaderistics allowsor monitoring of small flows, e.g.
when the \alve cbses or is uscrewed, simultaneousl B RdzOAy 3 GKS GNAy3IAy3IE 2F GKS
when the linear function concatenates with the root function.
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P2 Raport 2.0 — = |
File  Converter Settings Help
e & A S
A¥ @A XK
C Practice
G Identification
Unit kPa -
|§' Description _— —_—
== Transfer function Square root function  ~ | Startpointrad |1 %
| Process variables Lower sensor limit -1,00| kPa
Upper sensor limit 101,00 kPa
Common parameters
Minimum span 6,00 kPa
\ Basic commands |
Lower range value 0,21 kPa
" Specific parameters Upper range value 11,21 kPa
Damping value o s
Leai LCD
Read parameters | | Write parameters
|~ Linearisation
& Write protection
-
[ [ Modified [BCTB, Aplisens, 21803340 [CC [com (sFo)

Figure26. Exampe of a tab inRaport 2, in which thaype of processing charactestics and thelead bandof
the root characteristics are configured.

4.8.Output signal 4... 20 mA HART

Transmitter APC(RQ000ALW provides a process variable of theasueemert referenced tothe set range
pressure via the vak of curent in current loop 4 ... 20 mA. For pracai reasons, the transmitter's current
controller lower saturation point is below the 0% setpoint aneDi§4% (3.900 mA) for the NORMAL maahel
-1.25% (3.800 mAYf the NAMUR mde. For the same reass, the uper satration point of the setpoint is
103.13% (20.500 mA).

Set range current, saturation currents and alarm currents.

Lower saturation I:Ipper saturation
limits limit

4...20 mA

3,650 mA
21,500 mA

@ 3,800 mA (NAMUR

‘@ 3,900 mA (NORM

%

——— 20,500 mA
B

0mA 3,800 / 3,900 mA

Figure27. Set range current, saturation currents, alarm currents.
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¢ Area of current set to 4.. 20mA correspondindo the 0... 100% setpoint of the process output.
¢ Lower saturation current of 3.800 mA for NAMUR mode.

¢ Lower saturation current of 3.900 mA for NORMAL mode.

¢ Upper saturation current of 20.500A for NAMUR and NORMAL neod

¢ Alarm current ara |_AL< 3.650 mA for internal diagnostic alarms oraains related todangersfail-
ureswith external diagnostics.
¢ Alarm current area |_AL24.500 mA for alarms related tdangerdfailures with exteral diagnostics.

The measurment processvariable expressd in the basic unit of pressure, force or level is also available via

HART communication using a current loop as a physical layer. Digital HART communication is based on FSK
modulation of BELL202p¢ wih frequences of 220(Hz am 1200 H respectively® NJ ané | YR aGmMé @ ¢ NJ
APC(R2000ALWhas an implemented communication stack with an application layer consistent with HART 5.1

and HART [ 13.1).

4.9. Alarm signal levels

Below laver saturation thresholds (200 mA or 3.800 mA), there is an alarm current setting area covering the
range < 3.650 mA. Rated low alarm current value AL_L is 3.600 mA.

Aboveupper saturation thresholds (20.500 mA), there is darra current setting area ogering the range >
21.500 mARated high alarm current value AL_H is 22.000 mA.

In addition to the diagnostic alarm supported by the transmitter current controller, theadsis a critical diag-
nostic alarm. This is an alarm meodugported by an additionaindependentwatchdog systemit is triggered in

the following cases:

- error of floatingpoint mathematical calculations;

- error in RAM dynamic memory;

- error in the coefficiehmemory or FLASH memory;

- error in main CPU logs;

- inconsiskency of 8 successive luasof the aurrent setpointwith the measured current value in the current
loop;

- disturbance of the programme automatic system resulting in exceeding the watchdog refreskvindow
of the critical alarm mode WDT_SIL.

The criical alarm mode is used du® the needof immediate disonnection of the transmitter from the cur-
rent loop (associated process current drop below the alarm threshold). The specified causes of thearsro
critical due to the inability to guarantee irush @nditions the correct gurse of numerical calculatios and
consequently the reliability of the output process variable.

A Occurrence of a critical alarm usually indicates a serious damage tdrdresmitter and the
necessity to repair it at the manufstureN & LI | y 0 ®

However, tlere ae two exceptions.

Thefirst one is too low power voltage inconsistent with the technical conditions, causing shortage of supply
voltage on the transmitter terminal@hen the output current is high.

The other one is a verligh excessive interruptiorevd in the current loop Ihe supplying the transmitter.
Excessive interference may destabilize the operation of the transducer systems responsible for the control
measuement of current flowing in the current loop. The diféercebetween the value of th setcurrent for

the controler and the measured value, which lasts for a longer period of time may also cause the critical alarm
to be set.In the case of a critical alay; the transmitter display goes out, and the alarm cutris approximate-

ly 0.150 mA After appra. 10 s in theritical alarm status, the transmitter restarts its software and automati-
cally attempts to restore operation. In the case of a permanent fab#, transmitter again triggers a critical
alarm.
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APC(R2000ALW. Types of diagnastalarms with comment
Alarmtype Alarm current [mA] Comment
Rated alarm current = 3.650 mA 22.000 mA, depending
on the settings. This is an alarm currezaused by non
critical evens or failures in terms of tle process and oper
ation of the transmitter. In the case of a hazardous ev
the transmitter internal diagnostics always applies alg
current < 3.650 mA or > 21.500 mA, depending on
settings.
Ratedalarm currert is approximatéy 0.150 mA. This is 4
alarm current caused by critical events or failures in ter
Qritical alarm << 3,60 of the process and operation of theansmitter. The criti-
cal alarm lasts for approx. 10 s, then the transmittatca
matically attempts to rere operation.

< 3,600r<21,50Q
depending on the

Diagnostic alarm )
agnostic ala settings

Table7. Types of diagnostic alarms with comment

4.10. Loading of current loop 4.. 20 mA with seriatesistance

The power line resistance, power source resistance and other additieral esistances increaséé voltage
drops between thgpower source and the transmitter terminals. The maximum transmitter current under nor-
mal operationconditions is defined als max = 2,000 mA

The maximum resistance value in the power circuit (alsity the power cables rediance) is defned by the
formula:

R_max @ R (U I 10) [V ] for standardversion
0,027 A]

R._max 0 JRI (U ! 10’3 [V ] for intrinsically saféEx)
0,027 A]

where:

U ¢ voltage of 4X 20 mA current loop power supply unit in [V];

RuaxcYF EAYdzY LI2GSNI &dzldLit @ tAyS NBaraidlyOS Ay oKeod
The above formula may be useddescribe the indicative dependency of the maximum load resistance on the
power supply voltage

In applications where the supply voltage is lower than the nominal supply w(24V DC), it is necessary to
pay particular attention to thevoltage drop on lte resistance incorporated in series into the power supply line
in order to use the local HARSmmunication(C Figure32). After removing the jumper mounted on the elec-
GNROIFE O2yySOGAz2y ($shnitey byftha fimpérfa® inte@atetl &ith 2ndhirsmitienis ® K
switched in series to the current line, causing additional voltage drop. It can be up to approx. 5.&eréxs-

ing the minimum supply voltage by this value.

After performing configuration or local HART reaudts, it is recommended to reasmble the jumpers

(C Figure32).
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A

RL_max
[Q]

2045 /

1818

1364 —

454

0 | | | | >

10 20 30 40 50 55 U V]

Figure28. The nmaximum load resistance Riasx@ K8 Ay ( KS & dzLILXPERKOGONEY 2F (G NI yavYAi
(standardversion) depending on the power supply voltage U [V].

RL_max
[Ql

886 —

659

432

204 —

>

\ |
10,5 15 20 25 30 U [V]

Figure29. The maximum load resistanée max0 K8 Ay (1 KS & dzLILXPERYEOGOKLSY (BXiF (NI y & YA i
version) depending on the power supploltage U [V].

HART local communicatigmmper € Figure31) mounted.
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4.11. Current controller resolution 4... 20 mA

The current controller used to control the output current of the transmitter mgdes on he basis of a 1@it
DAC digitahnalog transmitte. Effective controller current resolution is approximately .0 C 8.3).

4.12. Dynamic parameters of digital measurement

In the full measurement cyclehé transmiter performs the measurements of basic input pressure

and temperature values and measurements of audial diagnosticselated variables.Time of full measure-
ment cycle pertaining to successive refreshment of the process output by a givenmajube onfigured. It
can be adjusted in 12 steps from 82480 ms (from approx. 30 to 2 measurement cycles sgrond). The
parameter ca be modifed e.g. via Raport 2 or other software using DD or DTM library.

Note that the measurement accuracy decseawith the increase of processing rate (i.e. the decrease of
measurement time). This is a physical phenomenmpaiated with the increasef noisecontribution to the

measured digital signal.

The figure below presents a screenshot from Raport 2 wittesWindow for changing of ADC/DAC processing

time.

Configuration | Revisions

—
\ ) Identification

00000
—== Description
l—xd

-:ﬁ" Process variables

Long tag

Product code APC-2000ALW

Common parameters

Reset

Basic commands (@ Undo pressure zero trim

/Bl

{_ Undo pressure sensor trim

Specific parameters Execute

() Undo analog output trim

28y LCD

Limits
! Pressure from -6,1 kPa) | 106,1 kPa
|~ Linearisation

Temperature from -40,0 Cto 85,0 o

©i

Analog output config
Current

Current mode Mormal r

Alarm current High -

Output mode

Current alarms
Analog output errar
ADC error
EEPROM error
Osdilater error
Mathematical processing errors

Qut of range error

Processing time

Value 480 ms

Quickly Precisely

Figure30. Ekémbléscreenshot from Raport 2 with a visildé&er for changing the processing time.

4.13. Dynamic parameters of current output

The process current output is reffesdaccordnd (12 G KS

asSi LINROS&aaAyd

path damping entered by #hnhardware lowpass filter is approx. 5 ms.

4.14. Process measurement output diagnostics

The transmitter diagnostic systerasntrol the process variable of thmirrent measurement output for compli-

ance with the calculated current set value. If the measured value of current in the current loop is different by
more than 1% of the set range (1&8) than the set value, the transtrer diagnostics will activate alarl_AL <

3.650 mA. If the alarm current is also affected by the error greater than 1% of the set (46@®A), the diag-
nostic system will activate the critical alarm by enabling anitamithl protection module WDTSIL.In this case

the alarm current wilbe approXmately 0.150 mA. Critical alarm will be enabled for approx. 10 s. Then the
transmitter will restart the software and attempt to restore operation. For more information on raiatic

alarms, seéC 4.9).
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5. Software version of the main microcontroller CPU
APC(RPO0O0ALW. Software version of the mamicrocontroller CPU

PERETITCH VS Date of entry Comments
number
3.7 09-2019 Software version introducing HARByport

Table8. Sdtware version of the main microcontroller CPU.
6. HARTC specific data related to thgrotocol application layer

Universal commands and geneairpose commands are implemented in the transmitter accordinghi®
requirements of HART standard rev.l and HART 7 The manufacturer's specific commands meet the re-
guirements of the HAR3tandard, but have a structure not described in the standard. Data with the structure
of the manufacturer's specific commands arat available in this documentation. Heever, they may be made
available in specific cases. The following commands and asbp@arameters and methods are available:

APC(RPOO0OALW. Specific data related to the HART Rev. 5.1 protocol application layer
HART Om- Type Function
mand No

Universalcommands

0 READ Read unique identifier

1 READ Read primary variable

2 READ Readcurrent and percent of range

3 READ Read current and four dynamics variables

6 WRITE Write pooling address

11 READ Read unique idatifier associated with TAG

12 READ Read mesage

13 READ Read TAG, DESCRIPTOR, DATE

14 READ Read PV sensarformation

15 READ Read output information

16 READ Read final Assembly Number

17 WRITE Write message

18 WRITE Write tag, descriptor, date

19 WRI'E Write final assembly number

Gereral-purpose commands

34 WRITE Write PV damping value

35 WRITE Write PV unit code and upper and lower range values

36 WRITE Set PV upper range value URV by PV value

37 WRITE Set PV lower range value LRV by PVevalu

38 WRITE wSaSih GO2y TAdAMRNI GA2Yy OKIFy3S

40 WRITE Enter/exit PV current mode

42 WRITE Perform master reset

43 WRITE Set PV zero

44 WRITE Write PV unit

45 WRITE Trim PV current DAC zero

46 WRITE Trim PV current DAC gain

47 WRITE Write PV trangdr function

48 READ Read additional ansmitter status

59 WRITE Set numbers ofesponse preambles

al ydzFl OGdZNBNRA ALISOAFAO O2YYI yRa

128 READ Read static data materials

129 READ Read device variable trim points

130 WRITE Trim upper sensor calibration

131 WRITE Trim lower sensor calibration

132 WRITE LCD1 variable, LCD@riable, decimal points, LCD operation, key
boards operatiory, set local control modes

55
Revisior01.A.M2/2020.11



ENIT.APC.RR.ALV\B

133 READ Read local control modes

135 WRITE Write user's characteristic coefficients

136 READ Read wse's characteristic coefficients

138 WRITE Return to factory settings

141 WRITE Write Analog Input function block configurations
142 READ Read Analog Input function block configurations
230 READ Read CPU, Master, Slave, HART firmwarision
231 READ Read product codes

233 READ Read sepaator codes

235 READ Read manifold codes

237 READ Read operational limits

240 WRITE Write long TAG

241 READ Read long TAG

242 WRITE Write sqrt start point coefficient

243 READ Read sqgrstart point coeffcient

244 WRITE Write User's unit nameand rearrange coefficients
245 READ Read User's unit name and rearrange coefficients
246 WRITE 2NAGS Odzali2YSNRa aSOdNRdGe 02
247 WRITE Set write protect code

Table9. Specific data rated to the HART application layefARTRev. 51.

APC(RPOO0OALW. Specific data related to the HART Rev. 7 protocol application layer
Al L Type Function
mand No
Universal commands
0 READ Read uniquédentifier
1 READ Read primary variable
2 READ Read arrent and percent of range
3 REA Readcurrent and four dynamics variables
6 WRITE Write pooling address
7 WRITE Read Loop Configuration
8 READ Read Dynamic Variab@assifications
9 READ Read Device Variables with Status
11 READ Read uniquédentifier associated with TAG
12 RED Readmessage
13 READ Read TAG, DESCRIPTOR, DATE
14 READ Read PV sensor information
15 READ Read output information
16 READ Readfinal Assembly Number
17 WRITE Write message
18 WRITE Write tag, descriptor, date
19 WRTE Write final assembly number
20 REA Read Long Tag
21 READ Read Unique Identifier Associated With Long Tag
22 WRITE Write Long Tag
38 WRITE ResetConfiguration Changed Flag
48 READ Read Additional Device Status
Generalpurpose commands
31 READWRTE Extended Command Numbers
34 WRITE Write Primary Variable Damping Value
35 WRITE Write Primary Variable Range Values
36 WRITE Set Primaryariable Upper Range Value
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37 WRITE Set Primary Variable Lower Range Value
38 WRITE Reset Configuratio€harged Flag

40 WRITE Enter/Exit Fixd Current Mode

42 WRITE Perform Device Reset

43 WRITE Set Primary Variable Zero

44 WRITE Write PrimaryVariable Units

45 WRITE Trim Loop Current Zero

46 WRITE Trim Loop Current Gain

47 WRITE Write Primary Variale Tansfer Function
50 READ Read Dynanic Vaiable Assignments

54 READ Read Device Variable Information

59 WRITE Write Number Of Response Preambles
80 READ Read Device Variable Trim Points

81 READ Read Device Variable Trim Guidelines
82 WRITE Write Devie Variable Trim Point

83 WRITE Reset Device Variable Trim

1280 READ Read Pressure Status

1281 READ ReadCapabilities

1282 READ Read Supported Status Mask

1283 READ Read Pressure Sensor Information
1284 READ Read Process Connection

1285 READ Real Assdated Device Variables

ManufacurS Ngpeific commands

128 READ Read static data materials
129 READ Read device variable trim points
130 WRITE Trim upper sensor calibration
131 WRITE Trim lower sensor calibration
LCD1 variable, LCD@riable, decimal points, LCD operatikey-
132 WRITE .
boards operation- set local control modes
133 READ Readlocal control modes
134 WRITE Write HART5/HART7 mode
135 WRITE Write user's characteristic coefficients
136 READ Read user's characteristic coefficien
138 WRITE Return to factory settigs
141 WRITE Write Analog Input function blookonfigurations
142 READ Read Analog Input function block configurations
230 READ Read CPU, Master, Slave, HART firmware revision
231 READ Read product codes
233 READ Readseparator codes
235 READ Read maifold codes
237 READ Readoperational limits
240 WRITE Write long TAG
241 READ Read long TAG
242 WRITE Write sqrt start point coefficient
243 READ Read sqrt start point coefficient
244 WRITE Write User's unit ame and rearrange coefficients
245 RED ReadU<er's unit nameand rearrange coefficients
246 WRITE 2 NAGS Odzadi2YSNRa aSOdzaNAiGe O2R
247 WRITE Set write protect code

Tablel0. Specific data related to the HART application layeRHRe. 7.
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7. Power supply

7.1. Cabling spedication

Aplisens S.A. recommends using twive screened twisted pair cable. The recommended external diameter
of the cable for the glands sold with the product is from 5 to 10 mm. In the case of using glandasgdrgh

the customer, the outer diameteof the conductor shall be selected according to the gland specifications so as
to ensure tightness of the cable gland.

7.2. Electric connection terminals functions

5 e x
7.\ N2
6

2 o) o) 4 N

&

Figure31. APC(R2000ALWElecticalconnectioncompartment, eletricalterminals and their functions.

1-Housing.

2 ¢ Local HART communication jumper.

3 ¢ Internal ground terminal.

4 ¢ External ground terminal.

5 ¢ Transmitter power terminals, current loop 4 ... 20 mA.

6 ¢ Ammeer connection terminals for uninterrugible arrent measurement.

7 ¢ Designation of a transmitter version (SA) with integrateervoltageprotection applies to
Exi version

from 0.5 to2.5 mm?. The intenal and external elecical gound terminal of the body is

2 Internal electrical switching terminals are suitable for conductors with the eseston
suitable for conductors with crossection from 0.5 to 5 mi
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7.3. Electrical connection of power supply

& Warning!

Power cables may be live!
There is a risk of electric shoakd/or explosion!
- When using the transmittein explosionrisk atmospheres, the system must comply with local national
standards and regulations, with intrinsic safety instructions and installation drawings.
- All explosion protection data is given in separalocunentation which is available orrequest
(C 16.2. The Ex documentation is typically supplied with all transmitters approved foinuseplo-
sionrisk atmospheres.

Power supply from cable line.420 mA shald be connectedto terminals[SIGNAL +jnd [SGNAL-] according
to the figure (C Figure31).

7.4. Shielding, equipotential bonding

Optimal protection against interference is provided by the earthing of the screerotinsiies (in thecabinet
andequipment) In caseof potential difference between earthing points of devices which may result in the
flow of equipotential currents, the screen shall be earthed on one gigleeferably at the transmitter.

When used in potetially explosiveenvironments,the applcable requlations must be observed. Separate Ex
documentation with additional technical data and instructions is attached to all Ex transmitters.

7.5. Electrical connection of uninterruptible current measurement in thercent loop

The transmitter enables umterruptible current measurement in the current loop using a milliammeter. In
2NRSNJ G2 YIFIAYyGlFrAY GKS YSFadaNBYSyid SNNEBN X nonp>s (KS
The milliammeter must be cmeded to terminals[+ Test]and [- Test]. The miliammeter connection diagram

is shown irFigure(C Figure31).

7.6. Electrical connection of local and remote HART communication

7.6.1.Connection of transmitter with the option of using local HART commuation.
Transmitter APC(R2000ALW allows to use the local HART communication. To do this you can use a HART
communicator unit or modem interoperating with a computer or a smartphone.
In order to establish the local communication, it is necessary to:

- unscrew thetransmitter's electrical connection cover;

- NBY2@S 11wt O2YYdzyAOI GA2Y 2dzYLISNI T

- connect the communicator or modem to terminals and carry out the planned operations;

- FFOSNI O2YLX SGAy3a GKS O2YYdzyAOlF A2y S dobdedthpdsif GKS |

tion according to € Figure32);
- close the cover of the trasmitter electrical connection, paying attention to its correct tightening.

Please note!
Opening of the HART jumper results in applying resist0S 2 T es in lind&4.. RO/mA&TRidldesistance
reduces voltage on transmitter suppigrminals by approximately 5 V DC for the maximum current, which can
be set by the transmitterTherefore, when the jumper is removed, the minimum power dypltage increas-
esby 5,3 VDC. When using power supplies with supply voltages below 17 V D&itbthe supply voltage
deficit on the transmitteterminals during operation, the HART jumper must be dismantled only for the time of
performing the HART ¢@l communicationConnection diagram of the communicator or modem to energized
transmitter APC(R2000ALW is shown in the figure below.
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Raport 2

Aplisens Mobile

Configurator

Figure32. Electrical connectionX20 mA of HART to transmitter in standard version.

1 - Housing.

2 ¢ Removel local HART communication jumper

3 ¢ Internal groundterminal.

4 ¢ External ground terminal.

5¢¢NI YAYAGUESNI LI26SNI GSNXYAYFEfazr OdNNByd f22LJ n X H.
6 ¢ Ammeter connection terminals for uninterruptible current measment.

7 ¢ Terminas ¢ point of connetion of the communicator or HART modem.

Hazardous zone Safe zone
| if
Aplisens Mobile
Configurator U <:> D-m
~ 1)
TI ||
Jumper \ |
[ + — I + DC
- | ntrinsically |
) 3] | : 1 — safe barrier l - Power supply
N Ro> 240Q
Ex Communicator |
Figure33.9f SOGNROF f O2yySOGA2Y rminExiversed 2F | ! we¢ (G2 GNFYyaAYAL

portant information related to the installation of intrinsically safe and flameproof versions of the

C It is mandatory to read EN.IX.APC.APR.ALW ExpiasionDevice User Manual, containing im-
transmitter.

60
Revisior01.A.M2/2020.11



ENIT.APC.RR.ALV\B

7.6.2.Connection of transmitter with the option of using remote HART communication
For remote conmunication, where theconnection point of Master HART is not lbea for the transmitter, its
necessary to ensure the resistance2oinn K 0SG6SSy GKS LIR@gSN) adzLlllxX & | yR
connection point. In the case when the transmitter igpplied from smart cards ofmeasuring systems
equipped with HART commication, such resistance isually not required. Its function is filléd by the ac-
tive impedance on the system measurement card provided with HART communications module. In case of
measuement cards with HARGommunication, the manufacturer's recommesiibns shall be adhered to.

7.7.Overvoltageprotections (optional)

Transmiters comply with EMC standards for safeglated products used in general industrial environment.
Transmitters in standarderdon is fitted with overvoltage protection.

In intrinsicdly safe transmitters, in order to increase the reaiste to excessive surge, it is possible to use the
overvoltage protectiorBAversion. Transmitters with integrated overvoltage protect®Ashould beground-

ed.

Overvoltage protection parameters in tramitters in standarc&ndEx versions:

- discharge threlsold voltage: 230 V DC;

- discharge threshold impulse voltage: 450 V (pulseM@0a 0 T

- dischargethreK 2 f R AYLJzZ &S @2t G 3SY cnn = 6Lz &S mnnn =k«
- RAAOKI NHS OdzNNByid F2NIm &dzZNBSY wun {!X ykun ¥XA&aT

- dischar@ current fa 10 surges: 10 kA, K HS] X

- dischargecWBy G F2NJ onn adz2NHS&Y wnn !'E mMakmann xao

Transmitter APC(FR2000ALW has anternal and external edhing terminal The method of earthingral the
type of condetorsused are defined by local regulatis.

7.8. Supply voltages @

APC(RPOOOALW. Minimum and mamum supply voltage
Electionics version Minimum supply voltage Maximum supply voltage
4 ... 20 mA HARBtandard
version(to be used in non 10.0vDC 55V DC
explasive environments)
4 ... 20 mA HAR Exi version * 105V DC 30V DC
* For details on intrinsilly safe version see Esbcumentation € 16.2).

Tablell Minimum andmaximum supply voltage.

Check that for the maximum pssible current setpoint42.000 mA) thevoltage on the
transmitter's supply terminals @mplies with the requirements set out in the table and
on the transmitter nameplate.

7.9. Impact of supply voltage oADC transmitter (supply voage range from minimum to
maximum under reference conditions)

Any noticeable impact of/oltage change within theange from the minimum to maximum on digital readings
of the process variable value of the measurement was notdou

7.10. Impact of supply voltge on DAC transmitter

It was found that the supply voltage variatidhas negligible impa on the value of processurrent. This effect
results from the flow of the shunt current of overvoltage elements used in the transniitpert power supply
system.The maximum impact of theupply voltage referenced to the currenamge width of 16 mA @esnot
exceed 0.0005%/V.
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7.11. Total impact of supply voltage on measurement (ADC + DAC)

The total impact of the supply voltage covering thepant on ADC BACreferencedto the current range width
of 16 mA does not exceed 0.0005%/V.

7.12. Permissible levels of riple and differential interruptions in power supply line

Transmitter APC(FRQ000ALW complies with the requirements of -EN 61326lL, PNEN 613262-1, PNEN
613262-3, PNEN 613263-1 and PNEN @000 referenced therein.

With regard to voltages dips and faiés for the 1/0 controlconnectiors, the standards do not determine the
levels and duration of the tests. However, using the approach slwap 4 ... 20mA is regardd as DC supply
port, resitance measurements were performed.

Maximum permissible duratio of supply voltage failte < 1 ms when the DS criterion is met in terms of
continuous performance of the safety function.

Maximum permistble duration ofvoltage dipup to 40% of the rated vtdge of 24 V DC on the transmitter
terminals < 3 ms, when theScriterion is met in tems of continuous performance of the safety function.
Maximum permissible duration of voltage dip up to 70% of tated voltage & 24 V DC oithe transmitter
terminals< 3 ms, when the DS criterion is met in terms of continuoufopmance of the safetyunction.

A separate issue is the permissible interruption level required to ensure the correct HART communination
order to ersure a low eror rate, it is required @ provide the power supply that meets the following criteria:

APGR)2000ALW. Permigisle supply interruption level required for correct HART
communication
Itﬁg‘ Maximum interruption voltage Voltage valuecharacteristics
1 Maximum interruption voltge in band 0.. 63 Hz 138 mV RMS
. . . . 138 mV ... 2.2 mV RMS with

2 Maximum interruption volagein band 63.. 500 Hz decrement of 40 dB/decade
3 | Maximum interruption voltage in band 500 ... 10 kHz | 2.2mVRMS
4 Maximum interruptian voltage in band 10 kHz 3.2 2.2mV ... 707 mV RMS with

MHz increment of 20 dB/decade

Teble 12. Permissible supply interruption level required for correct HART communication.

Theabovementionedconditions are illustrated irthe following figure:

HART Communication Foundation Document Number: HCF_SPEC-54
FSK Physical Layer Specification

707
+20 dB/dec
138

mV RMS” )
-40|dB/dec

47Hz 63Hz 500 Hz 10 kHz 32 MHz
Frequency

Note: For sinusoidal noise Vpp = 2.8 x VRMS
For white noise Vpp = 6 x VRMS

Figure 34. Requirements for the maxinmu interruption level in he transmitter power supply approved for
correct HART communication.

62
Revisior01.A.M2/2020.11



ENIT.APC.RR.ALV\B

8. Transmitter parameters related to proess measurement

8.1. Reference climaticconditions

Constant refeence temperature of 2@ 540G,
Constant relative humity in the range of: 10.. 80% rH.

8.2. Impact of mounting position on measurement

During installationof the transmitter on site it may beequired to correct the effect oftte position on the

measuren5y 0 @ ¢ KA A& AYLI OG | LILIX A S 3 whick is dofnEctedi thide ravitakiahal SNJ a1 S
impact on the silicon measuring diaphragm and is gredker Jower base measurement rangetéie transmit-

ter is. To perform the gessure resetting after iallation, use the local MEN(C 13.2.1) and perform a
PVZERGQunction in it or perform this operation using HART communication using a communié¥oor

smartphone. It should be notkthat the transmitters wih ABS ranges do nohable resetting operations.
However,ABSranges due to the se of higher pressure ranges are less sensitive to the impact of the mounting

position.

8.3. Measurement resolution

The resolution of the digital measement value depends on thmeasuring range ofhie transmitter and is
slightly diffeent for each base rangeA 24bit ADC analogligital transmitter is used for pressure/differential
pressure measurements. Approximat@y% of the range is used out of tiransmitter full range oprocessing
voltage, vhich reduces the theoretical resoloh to about 22 bits. Térefore, the theoretical resolution of the
digital measurement is approximately 0.000024% of the base rangeefféaive resolution of digital mesa
urement taking into accourthe stable number bmeasurement bits is however lowand amount to approx-
imately 0.0015% of the base range. Since, simply speaking the entire pressure process variable processing path
basially consists of a serial connectiafi the ADC stage and theAQ stage, the finaksolution will bedeter-
mined by themodule with the smallesprocessing resolution. It is an analdigital DAC transmitter module
based on a 1®it transmitter. The meas@ment resolution referenced to therpcess current output is tre-
FT2NB | LIANRE® mdn  x

APC(RPOOOALW. Pressure measument resolution
Type of Measurement
measurement| resolution

ADC 0.000024%

Comments

Refers to the total resolution of the analafigital module for the
base range.

Refers to the effetive resolution of the analogigital module for the
baserange.

Refers to total resolution of thenalogdigital and digitatanalog
module referenced to the current output.

ADC 0.0015%

DAC 0.005%F MA |

Tablel3. Pressure measurement resolution.
8.4.Impact of vibration on measurement

During the tess of transmitters RC(R2000ALW in aluminiurhousing € 10.5 vibrations haveslightimpact

on the process variable measuremefithe maximum impact of vibrations was obseriredesonance frequen-

cies, the varidbn amplitude of thecument process varide for the transmitter's base range did not exceed
nonow: 2F GKS YSI & dsBevePsfformadinyd HaBsduicexesin!accdrdagesd with PEN

600682-6: 2008 for the range of 10 Hz 60 Hz with gplacement amplitud of 50.35 mm, and foa range of

cn 1T X mnannn |1 6AGK O2pusing thy'tasts lofGrénéitierS NBCRR0ROALWRiFthep 1 YK &
stainles steel housing@ 10.5) vibrations haveslightimpact on the process variable measurement. The maxi-

mum impact of vibrations was observedrigsonance frequencies, the variati@mplitude of the current pro-

cess vaable for the transmitter's base range did not exceed 0.032%hefmeasurement rage (5k ! 0 ® ¢ K S
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testswere performed in 3 transmitter axes in accordance withEENI6006&-6:20 08 for the rang&0 Hz ... 60

Hzwithdspf | OSYSy G | YLX AGYzZRSTF2WNI b NBHWASYT®XXE tn 1T X wmnnn |
of 20 m/<s.

8.5. Measuringranges

8.5.1. APG2000ALW

APG-2000ALW. Measuring ranges

Minimum adjusta- . . Pemissible
No. Base range ble width of the Option of chang{nghe start ovgrload

measuring range of the measuring range (W|th0ut'

hysteresis)

1 0... 100 MPa 1 MPa 0...99 MPa 120 MPa
2 n X cn atl 600 kR n 59,4 MPa 120 MPa
3 0... 30 MPa ** 300 kPa 0...29,7 MPa 45 MPa
4 n  XMRat* 160 kPa n X mMpXIyn 45 MPa
5 0...7 MPa ** 70 kPa 0...6,9MPa 14 MPa
6 XM X ¥ oat | 71 kPa NNZIM X € 2ZQHC 14 MPa
7 0...2,5MPa** 25 kR 0...2,475 MPa 5MPa
8 -nZM XH¥Ep at 26 kPa n X HZnTn 5 MPa
9 0...0,7 MPa ** 7 kPa 0 ... 693 kPa 1,4 MPa
10 |-mnn  XPar*n n 8kPa n X cdodpH | 1,4MPa
11 | -100 ... 150 kPa ** 12 kPa -100 ... 138 kPa 400 kPa
12 | 0...200 kPa ** 10 kPa 0..19 kPa 400 kPa
13 | 0... 100 kPa ** 5 kPa 0...95 kPa 200 kPa
14 | 50 ... 50 kPa ** 5 kPa -50 ... 45 kPa 200 kPa
15 | 0... 25 kPa* 2,5 kR 0..225kPa 100 kPa
16 | -10... 10 kPa ** 2 kPa -10 ... 8 kPa 100 kPa
17 | -1,5... 7kPa *** 0,5 kPa -1,5 ... 65 kPa 50 kPa
18 (irﬁyfsrikslz))& 0,2 kPa 25..23kPa 50 kPa
19 ig}]?Iy'f'O?’L'S‘)P a 0,1 kPa -0,7...0,6 kPa 50 kPa
20 | 0...13kPa (ABS) 10 kPa 0 ... 120 kPa (ABS) 200 kPa
21 | 0... 700kPa (ABS) 10 kPa 0 ... 690 kB (ABS) 1,4 MPa
22 | 0...2,5 MPa (ABS) 25 kPa 0 ... 2,475 MPa (ABS) 5 MPa
23 | 0...7 MPa (ABS) 70 kPa 0 ... 6,93 MPa (ABS) 14 MPa
24 | n 30 MPa (ABS) 300 kPa n X, 7 MRp (ABS) 45 MPa
25 |n X M at !l 100 kPa n X dXdn 45 MPa
26 |n X ™Mn atl 100kPa n X MpPa@Bs) 45 MPa
* ¢ only for transmitters without separator.
** ¢ range available in standard and HS versions.
HSt Ultra stable measuring element.
ABS absolute pressure

Tablel4. APC2000ALW Measuring ranges.
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8.5.2.APR2000ALW

APR2000ALW. Measuring ranges
Minimum ad- Opthn gl
. . changing tie o .
justable width Permssible overload Permissible
No. Base range start of the .
of the measur- . static pressure.
. measuring
ing range
range
1 n X 71 at 700kPa n X c¢ o | Ctypeconnection
2 0...1,6MPa ** 160 kPa 0... 144Pa | 25 MPa
3 0 ...250 kPa ** 20 kPa 0 ... 230 kPa 32 MPac special execution
4 0... 100 kPa ** 5 kPa 0 ... 93 kPa| 41,3 MP& special execution
5 0... 25 kPa* 1 kPa 0..24 kPa .
6 50 ... 50 kPa/** 10 kPa -50 ... 40 kPa| P typeconnection
7 -10 ... 10 kPa 0,4 kPa -10 ... 9,6 kPg| 4 MPa _
8 -0,5 ... 7kPa ** 0,4 kPa 0,5 ... 6,6Pa | / MPa (for the first range)
-2,5...2,5kPa 20 MPa
9 (only for HS) 0.2 kPa 2,5 ... 1,8 kPg 4 MPa for P typ connection
-0,7...0,7 MPa
10 (only for HS) 0,1 kPa -nxTt X 2 MPa
* ¢ recommended for level measurement with direejpsirator and flooded (or emptyimpulse tube.
** ¢ range available in standard and HS versions.
HSt Ultra stable measuringlement.

Tablel5. APR2O00ALW. Measuring ranges.

APR2000ALWWwith diaphragm sealsMeasuring range with distance separatos or with distance and direct

separators.
Minimum ad- Distance The maximum adjustable .
. . ) o Permissible
justable width of| between measuring range (taking intg .
No. Base range . . - staticpres-
the measuring vertical account actual spacing of sure
range separators sep., vetically
-lc X wMc XKL 7m [1,6 + distance between 4 MPa
! 0.1mH0 sep. verticak 0,94)]m HO
-50 ... 50 kPa Hom [5 + (distance between 4 MPa
2 0.5m 0 sep. verticak 1,04)]m HO
-160 ... 200 kPa XKL5m [20 + (distance betwea 4 MPa
3 L.5m RO sep. vetical x 1,04)]Jm HO
4 | -160...1600 kPa 100 kPa XL5m 1600 kPa 4 MPa

Please note! Presented in the table maximum spacing of vertical separators appéeel measuringthe
ability to reset thetransmitter with an empty tank. For maesuing thedensty or the phase boudary Sugar
industry, chemical industry, refineries) spacing of vertical separators can be larger.

Tablel6. APRROOOALWwith diaphragm sealsMeasuring ranges ith distanceseparatos or distance and
direct parators.
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APR2000ALWG. Measurement anges of the version with theonnectionfor low pressure
measurementgases.
Minimum adjust- eI S e . Pamissibe
. ing the startof Permissible .
No. Base range able width of the : static
: the measuring overload
measuring range pressure.
range
1 0... 250 Pa 100 Pa 0 ... 2400 Pa 100 kPa 35 kPa
2 -250 ... 250 Pa 20 Pa -250 ... 230 Pa 35 kPa 35 kPa
3 -700 ... 70 Pa 100 Pa -700 ... 600 Pa 35 kPa 35 kPa
4 -2500 .. 2500Pa 500 Pa -2500 ... 2000 P§ 100 kPa 100 kPa
5 -10...10 kR 2kPa -10 ... 8 kPa 100 KPa 100 kPa

Tablel7. APRROOCALWG. Measurement ranges of the version with tbennectionfor low pressuregases
measurement

8.6. Basic neasuremant error

8.6.1. Basic measurement error of pregse transmitter ARQ(R)-2000ALW

The basic mesurement error of APC(RJO00ALW

Transmitter

Declaed error

X pnZntpEp:T
APG2000ALW X pnIm: O0F2NJ GKS |
X b ZoGpreqal execution).
APR2000ALW Ap 1075%;
APR2000ALWwith diaphragm seals H50,1%

Tablel8. Basic measurement error &PER)}2000ALW.

8.6.2. Bast measurement error oflifferential pressure transmitter APROOCALWG with connectionfor
low pressuregasesmeasurement.

Basic measurementerror of APR2000ALWG with connectionfor low pressuregasesmeasuement
Basicrange | n X ORap| -Hpn X H -700X T nn| -HpnR50XPa| -mn  XPam
Basic error X pnzn X BAZH X pnZw XK pnzZwm X pnzn
Basic range OX HpAN -50 X 50Pa pn Xap -Hpn XaH M X M
Basic error X B X pMXZc X pMXZcC X pnzZn XK b

Tablel9. Basianeasurementerror of APRROOOALW wittconnection for low pressurggasesnmeasurement
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8.7. Temperature eror

Tempemture error

Transmitter

Declarederror

APG2000ALW -

<pnzZnpi: 6C{huokmnc/
(0,1% for ranges: 16, 17, 18,)19

Maxg 0,25% (FSO) entire range of com
pensation (0,4% for ranges: 16, 17, 18
19).

APR2000AMW -

<pnZnpi: 6C{hukmnc/
(forranges: 1, 2,3, 5, 6, 78,9);
<pnzZnyi: 6C{huokmnc/
Maxg0,25% (FSO) entire range

of compensation

APR2000ALWG -

pNIMG{ hGkmnc
Maxp NS> O0C{ho0o Syi(Aa
of temperature compensation

Table20. Temperature error opressureand differential pressurdgransmitter.

8.8. Static pressure error

8.8.1. Measurement error due to static pressure dlifferential pressure transmitter APROOOALW

APR2000ALW. Measurement errorue to static pressure
Maximum declared
Base range No
measuremat error referenced Comments
(FSO)
to the base range
3,4,56,7,9; £0,01% (FSO) / 1 MPa
8 £0,03% (FSO) / 1 MPa
1,2 £0,06% (FSO) / 1 MPa
2,8 (HS) 50,01% (FSO) /1 MPa| VersionHS
10 £0,02% (FSO) / 1 MPa
HS- Ultra stable measuringlement

Table 21. Measurement error due tstatic pressure of differential pressure transmitter ABGROOALW.

8.9. Total measurement error

When calculating the total measuremt error, the square average of the sum of errors shall bsuaned, tak-
ing nto account the conditions such as the base rangé,raege, range of ambient temperature variations,
range of static pressure variations, lotegm stability. Other parameterssuch as supply voltage variation

or humidity, have a negligie impacton the measurement and may be omitted in calculations.
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8.10. Longterm stability

APC(RPO0O0OALW. Lonterm stability
Transmitter type. Maximum declared measurement error referencedthe base range

- forbaserangeK o I a Sor 33/bENMESTPIT

APG2000ALW X H E o61&aS SNNEBN F2NJ p &SI N&
7 - ALISOALl t  SESOdzii AR baselerfor fok6 yedld (FSDF
X H E o61&aS SNNRBNI ¥F2NJ mn &SI NH
- forbaserangék ol aS SNNBNJ F2NJ o &SI N
H E 0l ayearsSREQR NJ T2 NJ
APR2000ALW a years

- special @ecutiz Y 1 { K 405N\S; 9yl &rronfdl0 years
(FSO)

HSt Ultra stable measuring element.

Table22. Longterm stability.

8.11. Time from switchon to first measurement

The startup of the transnitter from the activation to the end of the first measurement lasts apprdx8
seconds. It is the time of performing basic programme tests and pressure and temperature measurements
which constitute a complete process variableasarement chain.

8.12. Measuranent thermal gabilization time

Thermal stabilization of the measurement is related to the determination of thermal equilibrium of measure-
ment elements warmed with power supply energy. The transmitter is equipped with mechanisnpensat-

ing the impact oftemperature a1 the measvemen. After the transmitter is energized, the measurements
performed are within the tolerance limits of the errors described in the Technical Information, but in order to
perform calibration or adjustment is recommended to stailize the tenperature caditions. If the transmitter

has already been located in a stable temperature, the recommended stabilization time of the transmitter to
perform these operations is approximately 15 minutes. When in thestnaitier there is a sigriantdifference
betweenthe body temperature and the ambient temperature, at which the measurement is to be performed,
the temperature stabilization time shall be at least 2 hours.
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9. Installation

9.1. Generalmounting instructions

During nstalation of transmitter APQR)}2000ALW on site it may be required to correct the effect of the posi-
tion on the measurement. This impact applies to the transmitter zero oftSe8(2).
Pressure resetting can lperformed bythe following mehods:
- Ay  GKS NIy MENU(s@I&cNEnd actept Qhdtvy ZERCunction with the buttons
(C 13.2.12;
- using the KAPO3 communicator manufactured by Aplisens S.A. or other edoaun usingDD and
DTMlibraries;
- using a PC, Raport 2 and HART/USB communicator.

The transmitter vith ABS ranges is not capable of performing a pressure resetting operation.
The ABS ranges due to the use of larger pressure ranges are less sendtigénftuence of the mouwnting
position.

The body of transmitter APC(RPOOALW can bR (i § SR 6 &€ 99 E® oonc o

Transmitter APC(RPO00ALW gives the possibility of adjusting the display position to the tirguposition of
thebody TheRA &LJX & YI& 6S NRUGIGSR Ay G20 d96.08 |y Fy3afsS 27

Transmitters APC(RDOOALW may be mounted on a pipe or wall usipgcial brackets and clamps. Exact
mounting method is desdbedin (C 9.3). Specification of mounting brackets is include@Gn 12.3.

The method of mounting the transmitter and the configuration of utggtubes usel to feed pessue shall be
based on the following conditions:

- impulse tubes should be as short as possible and with a sufficiently large cross section, run without
sharp benls;

- impulse tubes must have a constant slope, e.g. 10 cm/m, uttessare looped;

- ifthe impulse pipes are installed in open air, they must be adequately protected against freezing;

- in the case of gaseous medium, the transmitter must be installed abioveneasuring point so that
the condensate can flow from capillaiybesto the process pipe

- forliquid and steam, the transmitter must be installed below the measuring point;

- if the measured medium contains particles, it is useful to install separatarsieain valves to remove
deposits

- keep the same liquid level opbnstant level differencein the impulse tubes. It is necessary to ensure
the same temperature of both tubes and correct the error due to the impact of the position and filling
of impulse tes by pressure resetting;

- avoid installation of a measuring oréi@thigh poirts of a pra@esssystem for liquids and at low points
for gases;

- the configuration of impulse tubes and threer fiveway valve connection system shall be selected
taking intol 002 dzy i GKS YSI &d2NBEYSyd O2yRA tefe2 §y&yt@asR2 B dzOK
mitters onsite. In addition, it is necessary to take into account the impulse routes during degassing,
dewatering and flushing.

The transmitter parts must be selecteatcording to chemical (corrosive) properties of the process medium
Pay particular attention to the diaphragm material. For more information on wetted parts materials in
item (C 12.5.
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9.2. Measuring system
Flow measurement.

TransmitterAPR2000ALWenables to perform the measement of gas steam andiquid flow € 2.3).

In case of gas flow measurement, the transmitter must be installed above the measuring@oM8 (1).

For measurement ofteam and liqud flow, the transmitter should be installed below the measuring point
(C 2.3.2 C 2.3.3. Additionally, when measuring the steam flow, condensate trapstrbe installed at the
level of the measuring pait and at the same distance from transmittaPR2000ALW.

Level measurement.
Transmitters APC(RDOOALW enable the liquid level measurement in open and closed ténigs4).

- Level measgrement system in open tanks
APR2000ALW install the transmitter below the measuring point; the negative side of the pressure
connectionremains open to the atmospher€( 2.4.1).
APR20ALW: install the transmiter directly on the tank; the negative side of the pressemnnec-
tion remains open to the atmospher€( 2.4.2).
Install transmiter APG2000ALWirectly into the tank below the minimunigjuid level (C 2.4.3.

- Level measurement system in closed tanks, also with steam pillow
APR2000ALW install the transmitter below the measuring point; the negative side of the pressure
connection should be conacted via capliary tube to the tank above the maximum liquid level
(C 2.4.9.
APR2000ALW:install the transmitter directly on the tank using an integrated separator; the negative
side of the pressureonnectionmust be conneted via tte capllary tube to the tank above the maxi-
mum liquid level C 2.4.5.
APR2000ALWwith diaphragm sealsinstall the transmitter below the mounting points of distance
separators ¢ 2.4.6.
APR2000ALWwith diaphragm sealsinstall the transmitter directly on the tank using amegrated
separator; the negative side of the pressuw@nnectionmust be connected via the distance separator
above the maimum liquid level € 2.4.7).
APR2000ALW:install the transmitter below the measuring point; the negative side of the pressure
connectionmust be connected via the capillary tube above the maximum liquid 1€ve2.4.8).
APR200ALW: install the transmitter directly on the tank using a direct separator; the negative side of
the pressureconnectionmust be connected via the capillary tube above the maximum liquid level
(C 2.4.9.

Pressue measurement.

Transmitters APC(RDOOALW enable to measure pressure and differential pressure of gases, steam and liquids
(C 25C 2.6).
- Gas pessue measurement:
APG-2000ALWinstall the transmitter above the measuring poidt (2.5.1).
Steam pressure measurement:
APG2000ALWinstall the transmitter below the measuring poin€( 2.5.2.

Differential pressure measurement

Gas and steam differential @gsure measurement:

Trarsmitter APG2000ALW must be installed above the measuring poifit 2.6.1).

Liquid differential presure measuement:

TransmitterAPG2000ALWmust be installed below the easuring point¢ 2.6.2.

Gas, steam and liquid differential pressure measurement with the use of distance separators:
Transmitter APR2000ALWwith diaphragm sealsnust be installed below the measuring poift (2.6.3.
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9.3. Pipe and wall mounting

Transnitter APC(R2000ALW can be mounted on the wall by means of améiinting arm (iteml) or to the
pipe wing the conponents as shown below:

1. AL mounting arm.

2. C2 clamp \block.

3. Pipe mountimg lug.

4.Ct I G 61 Zdéc SoNDINAL25)2dpos).

5{ LINR y 3 &laécKASNN 147 (2 pcs).

6.{ LINARYy3 4 &aKSNI2g(epost)m | OO (2 5Lb
7. M8 nut accto DIN 934 (2 pcs)

8. Hex sockehead cap screw M6x25 acc. to DIN 912 (2.pcs)

Figure35. Transmitter RKG2000ALW. Wall and pipe mounting.
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APR2000ALWG.

AL mounting arm

C2clamp Vblock

Pipemounting lug

Hex socket headap screwM6x25acc.to DIN 912
(2 szt).

Spring washey6,1acc.to DIN 127 (2cs).

Flat washeq8,4acc to DIN 125 (3cs).

Sring washem 8,1acc.to DIN 127 (Pcs).

M8 nut acc.to DIN 934 (Dcs).

1.
2.
3.
4,
5.

© © N o

Figure36. Transmitte APR2000ALWG. Wal and pipe nountingusing AL mounting arm
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Differential pressure transmitters APROOALW with processonnedion of C type can be mounted to thépe

using the mounting bracket C2 in tHellowing way:

1.
2.
3.
4,
5.
6.
7.
8.
9.

APR2000ALW wittprocess connection C

C2 backet.

V-block.

Pipe mounting lug.

{LINAY 3 4| ac& ®RING27M(A gzs).
ScrewM10x16 acc. to DIN 834 pcs).

Ctlid 61 aKSNI qg @pps). I OO0

{ LINA Yy 3 4 laécKdDMW 127 (2ypdsh
M8 nut acc. to DIN 93¢ pcs).

Figure37. Transmitter APROOOALW with C typprocess connectiariMountingon pipe.
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Differential pressure transmitters APROOOALW with proessconnection of ® type can be mourdd to the
pipe using the mounting bracket @2the following w:

@©® ®

. APR2000ALW with processonnectionCR

. C2 bracket.

. V-block.

. Pipe mounting lug.

. Scew M10x16 acc. to DIBI33.

CAINAY 3 g aKSNI gmngey. OO (G2 5Lb mMuHT! oOn
.Ct G 61 aKSMNd25¥2Pcs). | C)qn 02

ALNARY3A g1 AKSNI2GQ2podm | OO G2 5Lb

. M8 nutacc. to DIND34 (2 pcs).

© 00 ~NO Ol WN P

Figure38. Transmitter APROOOALW with CRprocessconnecton. Mounting on pipe.
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9.4. Version with disanceseparator

Figure39. Assembly and mounting dfi¢ variant with distnce separatr.

List of parts for the PCR version bracket (pipe mounting):
1. APG2000ALW ith distance separator
2. Braket body
3. Bracket pin.
4. Bracket clamphkottom).
5. Bracket clamp (tp).
6. Pipe mounting lug (2 pcs).
7. Screw M5x10 acc. to DIN® (2 pcs).
8. Screw MX18 acc. tdDIN 933 (2 pcs).
9. M5 nut acc. to DIN 934 (2 pcs).
10.Ct Fd 61 & KSNN4D@pes). OOd (2 5L
11. Flat washS NJB.4jacc. to DIN 125 (4 pcs).
12. Springvasheq c¢c ®m | (2@ @pds)2 5L b
13. M6 nut acc. to DIN 934 (4 pcs)
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List of parsfor the PC versiobracket (wdl mounting):
1. APG2000ALW with distance separator.
2. Bracket body
3. Bracket pin
4. Bracket clamp (bottm).
5. Bracket clamp (top).
7. Screw M5x10 acc. tBIN 933 (2 pcs).
8. Screw M5x18 acc. to DIN 933 (2 pcs).
9. M5 nut acc. to DIN 934 (Z§).
10.Cf I i ¢ I3acK SN 43 (@pcs).

9.5. Rotation of transmitter body

Transmitters APC(RDOOALW a&n be rotated by 330

In order to do so:
- loosen the screw (iter) to allow thehousing to be rotated;
- position the transmitter housing as requi¢item 2);
- tightenthe screwifem 1).

Figure40. Rotation of APC(RDOOALWransmitter housing.
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9.6. Rotation of display

The transmittergives the possibility of adjusting the display position to the mounting positidrthe body.
Accessa the extensiong(item 2) used to rotate the display is provided after opening the fravec (item 1).
Thediplaym @ 6S NRUGI 4GSR o0 easlepofMpyci S 2F onpc 6A0GK

2 /

Possible rotation
of the display by 345°
with steps of 15°

1. Front cover.
2. Extensiondor displayrotation.
3. Local keypad btibns.
4. Housirg.
Figure41l. Change of display position and access to buttons.

9.7.Oxygen applicatios

Oxygen and some o#in gaes are highly explosive when they conigo contact with oil, any fats
and plastics, therefore it is necesy to takethe following measies:
- all commnents of the measuring system must be cleaned and degreased.

TransmittersAPQR)}2000ALW are awable in the version suitable for oxygen m&irements. At the user's
request, a washingertificate C 16.7.7) may be issued to confirm the possibility of using pressure and differ-
ential pressure transmitters iroxygen systems, and the interior of the meaement heads is filled with a
chemically inert liquid.

9.8. Hydrogen aplications

For applications whee the process medium contains hydrogemhere is a riskhat the hydrogen atoms will
penetrate through the mé&al and diaphragm into the sensor chambehig phenomenon causes false meas-
urement results and, in some casesniay resultin the damage to thesensor.

Fa this type of application, Aplisens S.A. offers diaphragms coated with(ga)dlayer, designetbr pressure
measurement of the hydrogeoontaining media.

More information initem (C 12.5a¢ { LIStoh & madeNA | £ & O2YAy3 Ayid2 O2yil O
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10.Environment

10.1. Operating tempeature range

APC(RPO00ALW.Operating temperature range

Transmiter type Operating temperatures
APG2000ALW -nnc/y phedo
APR2000ALW -nCc.y pc/
ARQR)-2000ALWwith diaphragm seals -Hpcl/y phcdo
APR2000ALWG -Hpc/y phdo

-nnc/ X by

-nnc/ X by

APG2000ALW Exi
@ APR2000ALW Exi

ARQR)}2000ALW Exwith diaphragm seals

Hpc/ PO

APR2000ALWG Exi

-HpcbyXc/

Spedal version

From-p nc /

Table23. Operating temperature range.

10.2. Storage temgrature range

APC(RPO00OALW Sorage temperatue range

Transmitter type

Storage temperatures

APG2000ALW -n n c.A85cdy
APR2000ALW -nnc.+8p ®/
ARJQR)-2000ALWwith diaphragm seals -Hpcly phedo
APR2000ALWG -Hpcly pbdd

APG2000AMWV Ei

-nncly medo

@ APR2000ALW Ei

-nncly medo

ARJQR)-2000ALW Exwith diaphragm seals

-Hpcly xdP

APR2000ALWG Exi

-Hpcly P

Specal verson

Fom-p nc/

Table24. Storage temperature range.

10.3. IP protectionrating

APC(RPOOOALW IP protection rating

Transmitter type

IP

IP66
APG2000ALW IP67 special version
APR2000ALW ibes

IP67special versio

APQ(R)-2000ALWwith diaphragm seal

IP66
IP67 speial version

APR2000ALWG

IP66

Table25. IP prdection rating.
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10.4. Climatic chss

APC(RPROOOALW. Climatic class
Test basis, standard title Conditions

EN600682-2:2007,iem 3.7 DNVDry heat | ¢ Sa i . X ¢=nmax56% nc/ X wl
EN600682-1:2007, item 3.9 DNV, Cold Test A, T =H pCc
EN 600632-30:2008,|tem 3.8 INV, Damp 56 (8alx 6¢ I bppc/ 3
heat, cylic

s . Kbtest (spayid F2NJ H KX ¢ T
EN600682-52:2001, item 3.10 DNV, 8al | 2" "5 ™ ¢ R 9294) maceyclasgether2s
mist, cycke (sodium chloride solution) days

Table26. Climatic class.

10.5. Vibration and suge resistance

APC(RPROOOALW. Vikation and suge resisance.
Type of Type of hous-
disturbance Stardard ing Exposure parameters
Stainlessteel iglgglo ms, 18 surges (3 peeach direction of
Surges | EN 6006-2-27 AL 50 g/10 ms; 600 surges (100 peach axle direc
tion)
. 515 mm, 10X 60Hz
Sinusoidal | EN600682-6, | SaMessteel |t e 60X 1000Hz
vibrations Fc test AL p35mm, 10X 60Hz
5 pm/s?, 60X 1000Hz

Tabk 27. Vibration and surge resistance.

10.6. Electromagnetic compatibility

Electromagnetic comatibility acc. to EN613261, EN 6132&-3 for industrial applications

Type of disturbance Standard Level
L contactpb kV

Hectrostatic dischargéESD) EN 6.0004-2 ARV

80X 1000 MHz; 10 V/m
Radiatedelectromagnetic field EN 610084-3 1.4X 2 GHz; 3 V/m

2X27GHz 1V/m
Fast electricaransients (burst) EN 610004-4 52 kV, I/O
Surges EN 610084-5 b 2 kV, lineg earthing
Conductel mterryptlons nduced byradio- EN 610001-6 0.15X 80 MHz, 3V
frequency fields:
Emission EN 55011 on X wmz(group 13 tass A)

Table28. Electomagnetic compatibility.
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11.Process

11.1. Processéemperature limits (appies to thetemperature oftransmitter components)

Components of transmitter Temperature limits of

1.4404 (316L)

HastelloyC 276

Teff 2y 1

Separators Nickd

Titanium from-nnéR bwm

Tartalum in direct measure-

Monel ments.

1.4404/1.4435 (316L) .

Hastelloy C 276 from -40c 4 2 't2> Y 1 020S MH
. from-npc/ (%2 -

Nickel in distance measure-

Titanium ments.

Tantalm

Monel

Teflor?

Gold’

Process 1.4404 (316L)

connections HastelloyC 276

1) Layer spayed on 316 steel diaphragm
2) APRO0ALWG

Table29. Temperature limit for individual transtter componers.

Diaphragms

- Thetemperature of the meaured medim cannotcause an increae in the temperature of thérans-
mitter housing abwge the tempeatures specifiedn the table;
- measurement of the medium with temperature abo8&c /s possible only with the se of a sepaa-
tor, stub with a radiator orrpulse tule;
- the temperature rangef the measured medium shoultk observed due to th applied gage fluid in
the processconnection Information on gauge fluids is given in sect{Gn 14.2);
- for oxygen measument appltations,the guidelines iyen initem(C 9.7 hE& A Sy A 2 y¥I AR fi ¢
be observed,;
- observe the permissible temperature range fgaskets given in item(C 11.2) & h kdfing tempera-
ture rangesf gaskets @
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11.2. Operating temperature rangs of the usel gaskets

Sealirg material Permissible ranges of operating temperatures*

NBR from-nnc/ G2 bypc/
HNBR from-4nc/ (@ bypec
PTFE from-nnc/ G2 bypc/
EMM from-40cC to +® C

Silicone from-nnc/ G2 bypc/
FPM from-H JC& 2 bypc/

Copper from-onchypz/

* The pernissible operating temperature range depends on the transmitter configuratio

Table30. Temperature ranges fortte transmiter seaing elements.

11.3. Speification of allowable pressuas

The maximum presse value fo transmitters AR(RJ2000ALW is dependent on the measuring system com-
ponent with the lowest nominal pressureh@ relevant data areincluded in sectionC 8.5) & a &urement

N} y3Saé¢o

The maximurstatic pressure is gxified on he transmitternameplate APR2000ALW APR2000ALW(with
diaphragm seald APR200CALWG.

For oxygen measureent applicatbns, itshall be necessary tmflow the instructions and the valsgrovided
insectionC 9.7 hE¥ ABLILI AOF GA2yaé d
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12 Mechanical design

Housing:
standardversion:
- varnished housigof AL 164 ype madeof high pressure castg of aluminium alloZ1D 102;
- stainles steel housing: acid réstant steell.4401 (316).
Speciaversion:
- high pressure aluminium alloy casting, varnished;
- stainlesssteel 1.4401 (316).

Housing proéection rating (acc. to PNEN6029:2003):

- IP66;

- 1P67.
The main compeent of the transmitter and the probe is a measurg head withthe silicon diaphrag in-
stalled. Themeasuringheads may be equipped with different pressur@nnectiors. Insia the head ttere is a
prS a & dzZNB O Kd witlh gadge flui.O0n the side di¢ measued medium, it islimited by a separating
diaphragm weled tightly to the lead body differential pressure transmitters have two separating diaphragms
for inputs: & bag’ R-€ G ®
12.1. Dimensiors of body with pressureprocessconnection

The transmitter leight iscdculated as asumof heights of the fdbwing elemerts:

= R

Pleasenote!
If necessary, the mounting distancessentiafor installation of the transmitter mst be consi@red.

(133) ,

102

FIELD TERMINALS

with thread M20x1.5
or 1/2NPT
(cable &6...212)

10,5

[ R |

Electrical ﬁ Side of electronic circuits
terminals side and display

2 x M6 holes

40

Housing Earthing terminal
rotation lock

Figure42. Overall dimensions odPC(RRO0O0ALW.
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P,
E Transmitter

housing

19

/—Head body
i

Figure43. Overalldimensions of a measing head for transmitter APCERPOOALW.
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12.2. Process conneains

12.2.1.Specification of processonnections for APG2000ALW

TypeMoaHnEM®pI qno

F\M sSw27
o[ [ ]
\
| M20x1,5
N |
By bt =
NN
|
|
24
26
M20x1,5

19

26,5

Figure44. Type Mconnection 6 a H n E M ®ifh Sockgtn 0

Material:
- standardversion: steel 316L;
- special versionAu ¢ gold-plated diaphragm©xygeng head suitable fooxygen measrement.

ReturnC Table4. Transmitter versiongrocessconnectiors.
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TypeP&AHNEM®PI gMHDU
Sw27

i

15

)\

M20x1,5

(61/27)
925

@25, 7+0,7

M20x1,5

(61/27)

Diaphragm

]

Figure 45. Type Reonnecion6 a H 1 E M ® p Zsodken H 0

Material:
- standard ver®on: steel 316L;

— [

- special versin: HastelloyC276;Oxygenc head suitable foroxygen measuremat.
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TypeoyNPT(ext. oyNPT inner GO€ 0

| Sw27
. T
[
of | [ ]
\
< |
N — -
G1,/4
1/2NPT

Figue 46. ¢ & LISIPTopnnecion (ext.oyNPT, inner ®").

Material:
- standard vesion: seel 316L;
- special ver®n: HastelloyC276.
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Type Goyd(GoyQ @ n 0

Sw27
BElt
0
|
I i
' G1/2
< |
| [——
NV
' 24
™ 26
G142
: ')
| ¥
8 s}
| gl S F
g @ &2
! N
1,25
|€

Fiqure 47. TypeGoy' connecion,6 D aqyfwith socket

Material:
- standard version: steel 316L;
- special versionAu ¢ gold-plated diaphrgm; Oxygeng head suiable for oxygen measement
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TypeGP (G2 q MH U

Swz27 Diaphragm

15

M20x1,5
(G1/27)
225

@25, 101

M20x1,5
(G1/27)

7,2v5/

min 15

f
l
l
|
\

/L\l\_)—
Figure48. TypeGPconnection (0= g m Habcket A (i K
Material:

- standard version: steel 316L;
- special versiontHastelloyC276;Oxygenc headsutable foroxygen neasurement.
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Type CM30x2 (M30x2)

SW36

-

!

Diaphragm

T
W [
-
%F ]
G|

r,zvs/

min 15

Figure49. Type GMI30x2connecton (M30x2) with &cket and ring.

Material:
- standard version: steel 316L;

- special versionHastelloyC276;Au ¢ gold-plated daphragm;
- sealng:PTIE
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¢eL)S / bm 6DmE

i Sw41

PTFE gasket
33,2x36,4x1,8

20,5

O-ring
L~ 26x2

10

G1

240
233559
61

0,5
H

15_ 42
min 10,5

21,5

Figure50. Type OG1conneO (i A 2 ywitlh sDaket 0

Material:
- standard versdn: steel 316L;
- spedal versionAu ¢ gold-plated diaphragm.
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Type Go (Gog,qn 0

Sw27
. Ty

11

\ PTFE gasket

Figure51. Type GO connection (GO € & 1.

Material ¢ standard versionsteel 316L

Type CQy(Gog)
|

Swz7

PTFE gasket

AN\

20,5

,2x24,4x1,7

10

| O—ring
L~ 15x2

H

0,5

232

¢27, 3_0'2
G1/2

75—0,2

min 10,5

215

<& 2]

218,2101
250

Figure52. TypeCGoyconnectionwith socket

Material:
- standard version: steel 316L;
- special versionAu ¢ gold-plated diaphragm.
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Type: RM radiator wih M stub M20x1,5 / RG radiator with @ystub

' ) M connector
| or G1/2 connector

Fgure53. Radiatomwith M20x1,50r Goystub.

Material ¢ standard version: steel 316L.
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12.2.2. Adapters

Material:
Steel 316L
Brass
- D oy «a
M20x15
7 | 7 i
sw27 K %
A
[ |
M
A
l | | Y Y
|
! A
lll
LG ™
Figue 54. Adapter Gy @
- w o oyd
M20x15
swer  p——77
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